J 



Europ^isches Patentamt 
European Patent Office 
Office europ^en des brevets 



© Publication number: 



0 476 831 B1 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification: 15.02.95 © Int. CIAF16B 25/00 
@ Application number: 91307494.4 
© Date of filing: 14.0a91 



© Thread tapping screw. 



CO 
00 

(D 



© Priority: 2ao&90 US 574476 

® Date of publication of application: 
25.0a92 Bulletin 92/13 

© Publication of the grant of the patent: 
15.02.95 Bulletin 95/07 

© Designated Contracting States: 

AT BE CH DE DK ES FR GB QR IT Li LU NL SE 

@ References cited: 
EP-A- 0 172 130 
EP-A- 0 212 638 
AU-B- 524 810 
FR-A- 1 204 709 
US-A- 4 037 281 



© Proprietor: RESEARCH ENGINEERING & MAN- 
UFACTURING INC. 
25 Enterprise Center, 
Suite 106 
MIddletown, 

Rhode Island 02840 (US) 

© Inventor: Pritchard, Alan 
Talackerstrasse 15 
CH-6340 Bear (CH) 

© Representative: Carpenter, David et al 
MARKS & CL£RK, 
Alpha Tower, 
Suffolk Street Queensway 
Birmingham B1 ITT (GB) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
^ may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
Q. shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
UJ has been paid (Art. 99(1 ) European patent convention). 



Rank Xerox (UK) Business Sendees 

(3.10/3.09/3.3.3) 



1 



EP 0 476 831 B1 



2 



Description 

Background of the Invention 

This application is directed to improvements in 
a thread tapping screw, and more particularly to a 
novel and improved thread profile design for a 
thread tapping fastener. The novel thread profile in 
accordance with the invention is such as to im- 
prove the loading of the assembled threaded fas- 
tener and mating threads formed thereby upon 
driving into a workpiece so as to improve the 
loading that the resultant assembly can develop 
over that produced by other known thread forms. 

Generally speaking, most male threaded fas- 
teners which are used to effect a joint in relatively 
softer materials are of the self-threading or thread- 
forming type. Such fasteners are used, for exam- 
ple, in pliable plastic materials or in light alloy 
materials or nuts. These fasteners use the principal 
of plastic deformation of materials to produce, in 
the nut anchor or receiving workpiece pilot hole, a 
thread which mates with the male fastener thread. 
Generally speaking, thread designs used in these 
applications are of the spaced thread type, and are 
designed to give a good relationship between the 
tapping and stripping torques. Also of concern, 
particularly in these pliable plastic or light alloy 
materials is the hoop stress, or generally radially 
directed stress forces which are induced in the 
material by the formation of the thread due to 
driving of a self-threading or thread-forming fas- 
tener into the material. 

Such pliable materials do not have the cold 
flow characteristics of harder materials such as 
steel, for example, and are in effect notch sensitive. 
By notch sensitive is meant the stress concentra- 
tion which is found around the grooves or other 
discontinuities in a piece when stress or stretching 
forces are applies to the material. Plastics vary 
greatly in this regard, some being extremely pliable 
and others very brittle, and hence more notch 
sensitive. In any event, high stress concentrations 
applied during driving of a self-threading or thread- 
forming fastener tend to induce nut member or 
boss cracking which can compromise the effective- 
ness of the final joined assembly. 

The term "boss", as used herein, refers to the 
general practice in plastic or other light or pliable 
materials to form an embossment or boss in the 
material about the area where a pilot hole is to be 
formed. Certain standards govern boss wall thick- 
ness relative to the size of the pilot hole and/or the 
nominal diameter of the fastener to be assembled 
therewith. Hence much of the so-called hoop stress 
applied to the material is in the boss wall thus 
defined. Any damage or cracking to the boss wall 
will, of course, detract from the effectiveness of the 



finished assembly. Finally, it is desirable in such 
assemblies to maintain the finished joined assem- 
bly in a condition of equilibrium even under exter- 
nal forces that may be applied to the jointed struc- 
5 ture, such that the fastener and workpiece will not 
become loosened due to the effects of external 
forces applied thereto in service. 

FR-A-1 204709 discloses a threaded fastener 
including a partially radiused front face providing a 

10 smooth joint between the thread and the shank of 
the fastener. EP-A-0212638 also discloses a 
threaded fastener, the shank of the fastener includ- 
ing a recess between the threads presenting a 
curved fonward face. 

15 Accordingly, it is a general object of this inven- 
tion to provide a threaded fastener having a novel 
and improved thread profile geometry which will 
enhance the performance capability of the fastener, 
when assembled with a nut or workpiece, over that 

20 of existing thread geometries. 

A more specific object is to utilize a thread 
profile which will apply a differential loading to a 
nut or workpiece during driving of the fastener, 
which differential will tend to change the direction 

25 of component forces which make up the load and 
induce workpiece material flow in a direction that 
will reduce hoop stress and increase surface con- 
tact of the fastener and workpiece materials in 
areas where such contact will add to the resistance 

30 to nut thread stripping failure and enhance the 
ability to withstand axial pull-out loads. 

According to the present invention there is 
provided a threaded fastener of the thread-forming 
type wherein there is defined, during driving there- 

35 of relative to a workpiece a combination of force 
couples and a resultant moment of said couples to 
develop material flow of the workpiece material 
about threads of said fastener to give face contact 
between the threads of the fastener and threads 

40 formed in the workpiece thereby for improved load- 
ing; said threaded fastener comprising: a threaded 
body portion defining an axis, a thread, and a 
driver head portion, said threaded body portion 
including a thread profile in axial cross-section hav- 

45 ing a plurality of zones including a first zone com- 
prising a trailing thread face with respect to the 
direction of advancement of the fastener into the 
workpiece, which trailing thread face defines a first 
angle relative to the axis of said body portion, a 

50 second zone comprising a radiused fonfvard thread 
face which defines a predetermined radius of cur- 
vature, such that the material of the workpiece is 
induced to flow, during thread flowing, generally 
radially inwardly and outwardly with respect to the 

55 direction of advancement of the fastener relative to 
the workpiece toward the trailing angled face for 
increased surface contact therewith to thereby 
achieve a high friction between the mating threads 
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of the workpiece and the trailing face and to reduce 
the tendency for the fastener and workpiece to 
become loosened under externally applied forces 
in service, and to give an In^proved relation of 
tapping torque to stripping torque, and to reduce 
hoop stress in the material of the workpiece, and a 
third zone comprising a tip portion of the thread 
wherein a forward face of said tip portion defines a 
second angle relative to the axis of the body por- 
tion and wherein said radiused forward face inter- 
sects said tip portion at a predetermined distance 
therealong relative to the total thread depth of said 
fastener, wherein the radius of curvature of said 
radiused forward thread face is from substantially 
in the order of 0.27 to substantially on the order of 
0.22 of the nominal diameter of the fastener. 

The features of the present invention which are 
believed to be novel are set forth with particularity 
in the appended claims. The organization and man- 
ner of operation of the invention, together with 
further objects and advantages thereof may best 
be understood by reference to the following de- 
scription, taken in connection with the accompany- 
ing drawings in which like reference numerals iden- 
tify like elements, and in which: 

Fig. 1 is a schematic side elevational view of a 
fastener embodying the invention; 
Fig. 2 is a diagrammatic illustration of thread 
form proportions in accordance with the inven- 
tion; 

Fig. 3 is a diagrammatic illustration of force 
vectors associated with conventional thread pro- 
file angles; 

Fig. 4 is a diagrammatic illustration of a thread 
form as in Fig. 3, engaging a workpiece; 
Fig. 5 is a diagrammatic illustration of vector 
forces that induce material flow, during thread 
forming by the thread shown in Figs. 3 and 4; 
Fig. 6 Is a diagrammatic illustration of the con- 
ditions found in the workpiece thread formed by 
the fastener of Rgs. 3-5; 

Fig. 7 is a vector force diagram developed from 
the asymmetric thread tip geometry of the 
present invention; 

Fig. 8 is a diagram of boss proportions to con- 
tain radial loads induced by self-tapping; 
Fig. 9 is a diagram of vector forces that are 
induced from the concave thread profile section 
of the geometry of the present invention; 
Fig. 10 is a diagram of the workpiece material 
movement generated by the thread forms of the 
present Invention; and 

Fig. 11 is a schematic drawing of a completed 
assembly employing the fastener of the present 
invention. 



Detailed Description of the illustrated Embodiment 

Referring now to Rg. 1 of the drawings, there 
Is shown a self-tapping threaded fastener or screw 
5 in accordance with the invention having a head 10 
and a shank or body portion 1 1 . 

The head 10 may be of any desired type and 
may have a cross-slot 12 or a cruciform recess 
therein or be provided with an external wrench 
10 engageable formation or may contain any other 
system that will allow rotational movement to be 
transmitted to the screw through a fastener driving 
system. 

The illustrated shank 11 is generally, although 

75 the invention is not limited to, a cylindrical cross- 
section form and has a tapering entering end por- 
tion 14 that is illustrated as encompassing a length 
13. The present invention is not limited to this 
tapered entry end portion and may, if desired, 

20 contain an entry end portion in the form of a drill 
tip of known form, or any other sort of entry end 
form desired. 

The shank 11 has a nonsymmetrical thread 15 
formed thereon over the whole length of the shank 

25 11, though if desired the thread may extend over 
only a portion of the shank. The thread 15 is 
generated on a helical form, around the cylindrical 
core diameter 16. The magnitude of the helix angle 
or spiral angle 20 is determined by direct relation- 

30 ships between the screw outside diameter 17, and 
the depth 19 of the thread in conjunction with the 
screw pitch or lead 18. 

The fastener shown in Fig. 1 is illustrated as 
being that of a single-start thread 1 5 formed around 

35 the core diameter 1 6 although the present invention 
will apply equally to that of a two start helical 
thread form developed around the cylindrical core 
diameter 16. In the case of a two-start helical 
thread form being developed around the core di- 

40 ameter 16, the magnitude of the helix or spiral 
angle 20 is determined by direct relationships be- 
tween the screw outside diameter 17, the thread 
depth 19 and the thread lead 21 which equates in 
value to two times the screw pitch 18. 

45 Referring now to Rg. 2 of the drawings, there 
is shown an enlarged sectional drawing of the 
proportions developed for the thread profile geom- 
etry in accordance with the present invention. 
Thread profile depth 19 and thread pitch or lead 18 

50 are those as previously discussed in reference to 
Fig. 1, as is the screw outside diameter 17. 

It Is preferred that the thread diameter 17 shall 
fall within an overall range of screw sizes between 
1.4 mm and 10 mm diameter. For practical consid- 

55 orations, each screw should have a dimension that 
is nominally equal to a directly related, standard 
metric or Imperial inch size self-tapping screw of 
the spaced thread type. However, the invention is 
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not so limited with regard to either diameter or 
nommal size. The thread profile geometry of the 
present invention is as follows: 

The trailing face 29 of the screw thread profile, 
(that being farthest away from the screw entry point 
on each sectioned profile) is angled in relation to 
the diameter (the diameter being 90 ' to the axis A 
of the cylindrical core) of the cylindrical core of the 
screw or fastener is shown as alpha * . The pre- 
ferred magnitude of this angle is 15* (105* rela- 
tive the axis A) although it may lie within the range 
of 10- to 15* (100* to 105* relative to the axis 
A). A tip 30 of the leading face 31 of the screw 
thread profile is angled relative to the core diam- 
eter as shown as beta * , the preferred angle beta * 
being 20* although it may lie within the range 17* 
to 25*. The magnitude of the radius of curved 
section 31a of the leading face 31 is preferably 
0.22 times the nominal screw diameter or size 17, 
but may lie within the range 0.22 - 0.30 times 
nominal screw size. 

The height 34 of this angled thread tip 30, 
below the outside diameter 17 of the screw has a 
preferred value that is 25% of the thread profile 
depth 19. although the tip height to intersection 
point 23 can be within the range 23% of thread 
depth 19 to 27% of thread depth 19. 

The intersection of the radiused thread profile 
31 and the cylindrical core 16 of the screw which 
occurs at 32 does not create a condition where the 
surface 33 of the core Is tangential to the radius 22. 
A section of the core surface 33 will always have 
the effect of being chorda! to the radius 22. as 
shown in broken line In Fig. 2. 

The following dimensional relations relate to a 
preferred embodiment, and do not limit the inven- 
tion in any way. The thread profile crest 25 can be 
flat or radiused as shown at 26. The "fatness" of 
the thread profile, at the tip, denoted by 25, when 
the faces 29 and 30 are projected to form a triangle 
with its apex at 35. should not exceed a real value 
0.1 mm for screw nominal sizes 1.4 mm through 5 
mm and should not exceed 0.20 mm for screw 
sizes 6mm through 10 mm or the equivalent impe- 
rial Inch sizes of screw. 

At the Intersection of the thread profile face 29 
with the cylindrical core diameter 16 of the screw, 
there may be a permitted fillet radius 27. The 
maximum permitted radius should be that which 
will ensure that the height 28 of the intersection will 
not exceed 0.2 times the overall thread depth 19. 

The axial pitch 18 of the helical thread shall 
preferably equate to 0.45 times the screw nominal 
diameter, but can be within the range 0.4 to 0.6 
times the nominal screw size. 

The above-described thread profile geometry 
In accordance with the present invention creates 
improved performance conditions by way of gen- 



erating material flow of nut or other workpiece 
anchor materials. This material flow is created by 
the inventive nature of the above-described geome- 
try to develop force reactions and moments of 
5 forces. These forces are generated In a manner 
which will induce nut material flow, during the self- 
tapping operation, to generate mating thread con- 
tact which gives higher joint assembly performance 
than would to created by other, known thread pro- 

10 file forms, e.g., those which are of substantially 
triangular form and have geometries that are sym- 
metrical atx)ut an imaginary line which is perpen- 
dicular to the screw axis. 

The development of thread forming fasteners 

15 for use in an anchor material which is a synthetic 
pliable plastic material or other materials into which 
spaced-threaded self-tapping screws are used, has 
been ongoing for a number of years. 

The basic analyses which have been presented 

20 for innovative thread profile design have generally 
been related to changes to the thread profile an- 
gles and the screw axial pitch or lead which would, 
by way of force diagrams, show the products to 
have improved axial load carrying characteristics 

25 and to improve the conditions related to high in- 
duced, hoop or radial stresses that are developed 
in the nut or workpiece or anchor material during 
the thread-forming operation. 

One such analysis, illustrated In Fig. 3, shows 

30 that by the use of vector diagrams and material 
area displacement formulae, using a two dimen- 
sional analysis, advantages occur, both in the mag- 
nitude of forces Fa2 and Fr2 over Fal and Fri, 
should the thread flank angle be reduced from the 

35 initial investigation size of 60* inclusive, to the 
improved size of 30 * inclusive, and that the torque 
necessary to form a mating thread, assuming equal 
area displacements, can be reduced by this prac- 
tice from its initial 60 * inclusive to 30 ' inclusive. 

40 It can be shown that for conditions of equal 
area displacement (A1=A2) that by reducing the 
thread angle from 60 • to 30 • . there will be devel- 
oped an increase in the mating thread flank en- 
gagement lengths (g2 being greater than g1). The 

45 analysis relates to the Internal forces developed 
and those which need to be applied for the screw 
to be inserted Into a nut anchor of synthetic pliable 
plastic materials. On the premise that all other 
factors are equal, this basic analysis can be a 

50 useful indicator of the relative features which can 
be developed by a change to the thread flank 
angles of symmetrical thread forms which are of 
substantially triangular cross-section geometry. 
While the foregoing analysis is useful as an 

55 indicator, it does not consider the forces which are 
induced into the anchor material during the female 
thread-forming movement, and the direction of ma- 
terial movement. In order to produce the desired 
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effect of having mating male and female threads 
produced by self-tapping nut thread principles. 

The basic principle used In the development of 
this self-tapping concept is illustrated in Fig. 4. A 
nut or other workpiece element 36 is provided with 
a plain hole bore of diameter 37. A screw is ap- 
plied into this plain bore, by rotational means, and 
thus creates anchor material volume displacement. 
The material is displaced in a radial inward direc- 
tion, as noted by arrow 39 and an axial displace- 
ment, as denoted by arrow 40 until such time as a 
state of equilibrium is reached, where the volume 
displaced by the thread form A equates to the 
volume B generated in the nut member 36. This 
increases the radial thread engagement of the mat- 
ing parts, the effective workpiece thread minor di- 
ameter 38 being reduced below that of the initial 
plain bore diameter 37. 

This concept and the theoretical approaches 
taken to develop it by equal volume displacement 
analysis does not take into account the internal 
forces generated and needed to induce the ma- 
terial flow in the directions indicated by arrow 39 
and 40. 

Fig. 5 illustrates an extension of the vector 
diagram analysis of Fig. 3. For a symmetrical 
thread form of substantially triangular geometry, 
the component forces Fri and Fal develop a vec- 
torial resultant force R1. Similarly, component 
forces Fr2 and Fa2 develop a vectorial resultant 
force R2, and 

R1 = R2 

Fal = Fa2 

Fri = Fr2 
Resultant forces R1 and R2 will, in turn, create a 
vectorial resultant force R4 due to their interrelated 
reactions at point 45. The magnitude of the forces 
developed in the system are directly related to the 
material volumes being displaced and the strength, 
or modulus of rigidity, of the anchor material. 

The forces developed will have a highest value 
at point 42 for Fal and Fr1 and at point 43 for Fa2 
and Fr2 and will be reduced in actual values as the 
forces are subject to a counter-reaction effect from 
the strength of the nut anchor material. Thus Fal 
will reduce from a maximum at point 42 to a 
minimum at point 46 and Fa2 will reduce from a 
maximum at point 43 to a minimum at point 47. 
This force reduction will follow a linear regression 
and design objectives are to ensure that zero load, 
or near zero load will prevail at points 46 and 47 
and that the boss diameter 44 is sufficiently large 
to meet this need when related to the screw size 
and the energy that needs to be contained when 
forming the nut thread. 

With the acceptance that the forces induced 
into the anchor material need to be contained with- 
in the physical structure of the component parts, it 



follows that there will be reactive forces that de- 
velop and, by vector diagram analysis, reactions to 
the resultant forces developed. It is these reactions 
to the forces that allow for the nut member materi- 
5 als to flow inwardly and create increased mating 
thread flank engagement utilizing thread forming 
concepts. 

With decreasing values of the reactions to the 
forces Fal and Fri. the resultant force R1 also 

10 reduces in value, and there is seen a combined 
reduction in the forces available to induce nut ma- 
terial movement in an inward direction. This is 
partially countered by the increased influence that 
the reaction to the resultant force R4 has on the 

75 assembled system. The combined influence of 
these varying loads is to produce a nut thread core 
configuration that is of a nature that is indicated in 
Fig. 6 where volume displacement A is equal to 
volume displacement B for a pilot hole 37 as 

20 defined in reference to Rg. 4. 

However, a void 48 is created in the nut thread 
member which reduces its ability to withstand the 
negative effect of axial withdrawal forces being 
applied to the jointed assembly, below that which is 

25 indicated in the theoretical thread form developed 
and related to Rg. 4. The formation of such voids 
48 has been in evidence when spaced threaded 
type, symmetrical triangular thread form geometry 
fasteners have been used to produce a mating 

30 thread, in an unthreaded nut anchor material. This 
is particularly noticeable where the nut anchor ma- 
terial is of a synthetic pliable plastic type. 

It is an object of the present invention to de- 
velop further the technology of thread-forming in a 

35 manner that relates the thread profile geometry to 
the creation of forces, within the nut member, dur- 
ing thread formation and the resultants of these 
forces, such that nut member material flow is gen- 
erated in a manner and direction that will enhance 

40 and improve the unit assembly performance above 
that which has been seen and recorded for thread 
form geometries that are of the spaced thread type 
and have have thread profiles that are symmetrical 
and substantially of triangular form. 

45 The pretended thread profile geometry of the 
present invention is that which has been previously 
described with reference to Rgs. 1 and 2. 

There now follows descriptions of the method 
by which the inventive nature of the thread profile 

so form, in accordance with the present invention, 
produces improved results when used to develop a 
mating nut or other woricpiece and screw assembly 
where the base nut or anchor material is synthetic 
pliable plastic material. It will be understood, how- 

55 ever, that the screw of the present invention may 
also be used, to good effect, in alt other materials 
into which spaced-threaded, self-tapping screws of 
the thread-fonfning type, may be applied. 
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With reference to Frg. 7, there Is shown a 
partial cross-sectional elevation of the tip form and 
of adjacent axial thread profiles in accordance with 
the present invention. The thread tip is asymmet- 
rical in geometry and angle beta is greater than 
angle alpha . The relative proportions of these an- 
gles is in accordance with that previously de- 
scribed. 

There is indicated a plain hole bore 37 which 
has been provided in the nut or other worl<piece or 
boss element 36 and into which the screw in accor- 
dance with the present invention is to be inserted 
and to provide a mating nut and screw thread 
condition by self-tapping action. The volume of 
material being displaced can be such that volume 
displacement D equates to volume displacement E 
and such that the total of volumes D and E equate 
to A. Such displacements will induce nut member 
material flow, of relative proportions in a perceived 
direction that approximates to that shown by anrows 
49 and 50 respectively. 

With volume displacements D and E being 
substantially equal, it follows that the forces ex- 
erted within and upon the nut member material can 
be developed by vector diagram analysis and that 
the applied forces, although having a substantially 
equal resultant force, as denoted by R1 and R2,' 
will have varying component forces Fal, Fri and 
Fa2, Fr2 such differences being directly related to 
the differing proportions of the thread crest tip 
geometry. The position from which these forces are 
developed, in line with vector diagram analysis 
concepts will be directly related to the centroids of 
the areas D and E and related to the thread face 
profiles 29 and 31, such that the force diagrams 
are related to points 54 and 55. By the nature of 
the above-described thread crest tip geometry, a 
relative height differential 51 exists between points 
54 and 55 such that point 55 is located radially 
outwardly of the position of point 54. 

As a direct result of the thread tip geometry, in 
accordance with the present invention, it Is seen 
that the following conditions prevail: 
Resultant forces R1 and R2 are substantially equal 
In magnitude. 

The relative differences of the face angles, as 
denoted by alpha and beta result in related direc- 
tional changes to these forces. 

The radial component force Fr2 is reduced 
below that of Fr1 by the direct relationships be- 
tween the tangent of angle alpha and the tangent of 
angle beta . 

The magnitude of the differing values of Fr1 
and that of Fr2 Is on the order of 3% In relation to 
the thread geometry of the present invention. For 
practical considerations and the relative levels of 
additional hoop stresses that can be Induced into 
the boss or nut member, this small difference is 



considered to be of little consequence. 

The axial component forces Fa2 and Fa1 are 
once again directly related, in magnitude, to the 
differing values of the tangent of angle alpha and 
5 angle beta , respectively. 

Under conditions of induced forces acting upon 
the boss or nut anchor material in accordance with 
the present Invention, and the relative magnitudes 
and directions of the forces and resultant forces 

10 that are applied, in order to achieve a state of 
equilibrium within the structure, further induced 
force couples and resulting forces are developed 
from the moment of these couples that influence 
the material movement of the nut anchor material 

15 during the fonmation of the mating nut thread. The 
moments of forces that are developed from the 
effect of the induced force couples are denoted by 
MR1 and MR2 In relation to R1 and R2 and MFal 
and MFa2 In relation to Fal and Fa2. 

20 The resultant effects of the moments of forces 
MR1 and MFal have the most effect on producing 
the nut anchor material flow in a direction such that 
improved mating thread contact and the directly 
related requirements for improved jointed assembly 

25 performance are achieved in the contact or nut and 
screw thread being encouraged to take place along 
the face of the thread profile 29. 

While MR1 and MR2 are equal as are MFal 
and MFa2, It would follow that the respective influ- 

30 ences of these forces would be negated should 
equal restraints to these forces be in evidence. 
However, for practical considerations and in line 
with self-tapping principles as applied to the forma- 
tion of a mating female thread in a synthetic pliable 

35 plastic material, there is a need to establish the 
relative proportions of the screw and nut member. 

Referring now to Rg. 8, these related propor- 
tions will be discussed on a schematic basis: 

A plain diameter bore 37 is provided in a 

40 cylindrical boss of diameter 63; 

Into this bore is applied a self-tapping screw; 
The development of the thread form in the 
boss member creates radial forces that act upon 
and must be contained within the boss proportions; 

45 The objective is to develop the boss wall thick- 
ness 62 such that the combination of all radially 
outward forces 58 are dispersed and distributed 
throughout the boss material In a manner that cre- 
ates a zero load and zero stress condition at the 

so outer wall surface of the boss; 

The maximum forces and consequential stress 
are toward the center of the boss and illustrated, 
schematically, by the length 60 and reducing to 
zero at point 59; 

55 Failure to maintain the boss wall thickness of 

sufficient magnitude to ensure that zero stress Is 
developed at the outside periphery of the boss, will 
encourage the boss material to move radially out- 
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ward and create "swelling". 

This basic concept relates to all designs asso- 
ciated with self-tapping screw assembly concepts 
and is not limited to the present invention, it is 
provided as a basis of further understanding and 
elaborating the innovative concepts herein present- 
ed in relation to the development of nut anchor 
material flow in the preferred direction. 

With further reference to Rg. 7, it can be seen 
that forces Fri, Fr2, MR2 and MFa2 are those 
which have a radial outward direction and are those 
which have to be restricted, by the boss design, as 
discussed with reference to Fig. 8. The restriction 
to the outward force effects, developed by these 
forces are. for illustration purposes, denoted by 
imaginary retaining barriers 64. From the influence 
of these barriers 64, there is developed reaction 
forces to Fr1, Fr2, MR2 and MFa2 that will add to 
the forces and the consequential stresses that are 
induced into the nut anchor material due to the 
relative proportions of the nut member in relation to 
the material being displaced by self-tapping princi- 
ples. These forces are applied in a direction which 
is substantially toward the axis of the screw. 

The forces MR1 and MFal which act upon the 
nut material in a direction that does not. by nut 
member design concept as illustrated in reference 
to Fig. 8, restrict these forces in a manner to 
achieve initial zero stress. 

These forces MR1 and MFal, in conjunction 
with the reaction forces developed from Fr1, Fr2, 
MR2 and IVIFa2, add to the stresses induced in the 
nut material with forces that are acting in an inward 
direction and, in combination, due to the asymmet- 
rical tip design of the thread form in accordance 
with the present invention, encourage nut material 
to flow generally in a direction shown by arrows 52 
and 53. 

The reaction to forces Fri and Fr2 will also 
create inward nut material movement along and 

controlled by the thread profile faces 29, respec- 
tively, and these forces will have the basic effect 
stated although influenced by other force consider- 
ations. 

While initial advantages are detenmlned as be- 
ing created by the nut anchor geometry in accor- 
dance with Fig. 7, the proportional amount of ma- 
terial being displaced will not, on its own, be suffi- 
cient to develop significant increases in the mating 
thread flank engagement to generate the desired 
resistance to axial loads being applied to the joint- 
ed structure. Thus, for practical considerations, 
there will be determined a plain bore hole 37 in the 
nut anchor 36 in relation to the screw diameter size 
1 7 (Rg. 1 ), together with the geometry of the screw 
in accordance with the present invention, such that 
material volume displaced in the nut anchor ma- 
terial, denoted by A. is sufficiently large to gen- 



erate the required increase in mating thread flank 
engagement of the nut and screw threads when 
assembled by self-tapping principles. 

Referring now to Fig. 9, there is shown a 
5 condition where the plain bore hole in the nut 
anchor member has been reduced in size from that 
denoted as 37 to 37a in accordance with the above 
requirement. It is seen that the reduced plain bore 
hole diameter 37a develops a condition whereby 

10 the concave portion 31a of the leading thread pro- 
file flank 31 further influences the forces that are 
developed and contained with the anchor nut ele- 
ment 36 during the thread forming of the nut mem- 
ber by self-tapping principles. 

16 The reduced proportions of the plain bore hole 
37a will create conditions where more material will 
be displaced during the insertion of the screw in 
accordance with the present invention. The dis- 
placement of this material will require higher en- 

20 ergy to induce the required nut material movement 
above that which would be required had the plain 
bore hole been retained in the larger diameter size 
as denoted by 37. Thus while the magnitude of the 
force R2 is greater than that which was present 

25 under the conditions which were discussed with 
reference to Rgure 7, the Inter-related proportions 
of R2 and the component forces Fr2 and Fa2 
remain unaltered. 

In the conditions which prevail In Rg. 9, the 

30 force R3 and the component forces Fr3 and Fa3 
due to the increased forces that emanate from a 
new point 74, where the direction of the force R3 is 
perpendicular to the tangential line of the concave 
face 31a, there will not be seen a proportional 

3S change when related to forces R1, Fri and Fal 
which were discussed with reference to Fig. 7. 

The effect of the concave face 31a, together 
with the increased pressure (force) that Is exerted 
at point 74. is to increase the resultant force R3 

40 over and above that which would have been devel- 
oped had the leading thread profile face angle beta 
been continued toward the center axis as denoted 
by the extension line 75. Thus R3 does not have a 
linear relationship to R1 (Fig. 7). In addition, the 

45 direction of the force R3 is varied, under the influ- 
ence of the concave face 31a in a manner which 
increases its angular relationship from beta to beta 
plus. Thus the relationships between the compo- 
nent forces Fr3 and Fa3 are not maintained in the 

50 same proportions of Fr1 and Fal previously dis- 
cussed (Rg. 7). 

As a further consideration, it will be seen that 
further increases occur in the angle beta plus as 
the point 74 moves further inwardly down the con- 

55 cave face 31 a; i.e., relative to point 55 in Fig. 7. 

The development of the induced force R3 and 
its magnitude and direction will increase the force 
moments MR3 which will become equal to MR2 
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once a state of equilibrium has been achieved. 
However, the increased magnitude of this moment 
of force MR3. will generate higher forces and con- 
sequential stresses in the nut anchor material 36 
before a state of equilibrium is reached; such 
forces being downwardly, inwardly and toward the 
trailing face 29 of the thread form geometry. 

Imaginary barriers 64 will continue to restrain 
the effects of the substantially radial directions of 
the forces Fr2, FrS, MR2 and IVIFa2 to develop 
reactionary forces that will further increase down- 
ward and inward loads and develop stresses in the 
nut anchor material which are not able to be con- 
tained within the initial position of the plain bore 
37a and will result in cold flow, under pressure, of 
the nut anchor material that is induced In a direc- 
tion to accomplish the best possible contact, be- 
tween the screw thread of the present invention 
and the mating nut thread produced by self-tapping 
principles. 

In combination, the asymmetrical thread tip in 
association with the concave thread configuration in 
accordance with the present invention induces in- 
ternal force generation, within a nut anchor material 
of synthetic pliable plastic which generates couples 
and the resultant force moments of such couples 
which encourages nut material flow during a self- 
tapping operation, in the order and of the nature of 
that sketched in Fig. 10. 

The directional flow of the nut material gen- 
erated by the induced forces increase the effective 
depth of the thread profile at 65 above that which 
occurs at 66. Volume A will equate to volume B 
when the assembly reaches a state of equilibrium. 
Any voids 48 which may develop in the resulting 
nut thread core will be farther away from the thread 
contact face 29 than would occur should the thread 
profile geometry be of a symmetrical, triangular 
form, as discussed hereinabove. 

The benefits which can be attributed to the use 
of the present invention and relate to the improved 
load carrying characteristics of the screw and nut 
assembly that has been effected using self-tapping 
principles can be further appreciated with reference 
toRg. 11. 

The screw is inserted into a plain hole bore 
37a contained within a boss member 36, by rota- 
tion of the screw as indicated at 76. The screw 
moves axially forward 77 under the influence of the 
rotation 76 of the helical form of the screw thread 
generated around a cylindrical bore, and initial 
"starting" end pressure 78 being exerted in the 
direction shown. As the screw moves fon^rard un- 
der the above-mentioned influence, there is created 
a condition of deformation of the nut anchor ma- 
terial in a manner that increases the thread profile 
depth contact of the mating threads, as a con- 
sequence of the thread profile form of the present 



invention. This deformation in a manner that in- 
creases the radial contact height 65 is created, 
above the voids that would be created using a 
thread form of symmetrical triangular geometry. 
5 At the position where the contact areas of the 

boss 36 and a clamp plate 70 start to have an 
Influence upon each other, continued rotation of the 
screw creates a tensile force as indicated at 71. 
This tensile force transmits through the head 10, 

70 along path 72, through the clamp plate 70 and 
creates a compressive force 69 that clamps com- 
ponent parts 36 and 70 together. The tensile force 
71 will not and cannot be developed without being 
resisted by the trailing faces 29 of the thread 

75 profiles together with its mating contact in the nut 
thread formed. 

The forward facing thread profiles 31 have no 
detectable influence on the capabilities of the mat- 
ing threads to carry the required tensile loads other 

20 than that of having sufficient "fatness" to stop the 
screw threads from bending and breaking down 
under the influence of such loads. 

It is, therefore, important that the face contact, 
between the nut and screw thread profiles, should 

25 be developed in such a way that the influences of 
axial tensile load applied to the jointed structure 
have the least detrimental effect. Such a condition 
is created by the use of the fastener configuration 
in accordance with the present invention as de- 

30 scribed hereinabove with reference to Fig. 2, 
wherein the inventive nature of the asymmetrical 
thread profile geometry induces nut material flow 
such that the mating thread height at 65 is greater 
than that at 66, thereby meeting the conditions of 

35 improved performance capabilities. 

While particular embodiments of the invention 
have been shown and described in detail, it will be 
obvious to those skilled in the art that changes and 
modifications of the present invention, in its various 

40 aspects, may be made without departing from the 
invention in its broader aspects, some of which 
changes and modifications being matters of routine 
engineering or design, and others being apparent 
only after study. As such, the scope of the inven- 

45 tion should not be limited by the particular embtodi- 
ment and specific construction described herein 
but should be defined by the appended claims and 
equivalents thereof. 

50 Claims 

1. A threaded fastener of the thread-forming type 
wherein there is defined, during driving thereof 
relative to a workpiece a combination of force 
55 couples and a resultant moment of said cou- 
ples to develop material flow of the workpiece 
material about threads of said fastener to give 
face contact between the threads of the fas- 
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tener and threads formed in the workpiece 
thereby for improved loading; said threaded 
fastener comprising: a threaded body portion 
(11) defining an axis (A), a thread (15), and a 
driver head portion (10), said threaded body 6 
portion (11) including a thread profile in axial 
cross-section having a plurality of zones in- 
cluding a first zone comprising a trailing thread 
face (29) with respect to the direction of ad- 
vancement of the fastener into the workpiece, io 
which trailing thread face (29) defines a first 
angle relative to the axis (A) of said body 
portion (11), a second zone comprising a 
radiused forward thread face (31) which de- 
fines a predetermined radius of curvature (22). 75 
such that the material of the workpiece is in- 
duced to flow, during thread flowing, generally 
radially Inwardly and outwardly with respect to 
the direction of advancement of the fastener 
relative to the workpiece toward the trailing 20 
angled face (29) for increased surface contact 
therewith to thereby achieve a high friction 
between the mating threads of the workpiece 
and the trailing face (29) and to reduce the 
tendency for the fastener and workpiece to 25 
become loosened under externally applied 
forces in service, and to give £in improved 
relation of tapping torque to stripping torque, 
and to reduce hoop stress In the material of 
the workpiece, and a third zone comprising a 30 
tip portion (30) of the thread wherein a forward 
face of said tip portion (30) defines a second 
angle relative to tiie axis of the body portion 
(11) and wherein said radiused forward face 
(31) intersects said tip portion (30) at a pre- 35 
determined distance (34) therealong relative to 
the total thread depth (19) of said fastener, and 
characterised In that the radius of curvature 
(22) of said radiused forward thread face (31) 
is from substantially in the order of 0.27 to 40 
substantially on the order of 0.22 of the nomi- 
nal diameter (17) of the fastener. 

A fastener as claimed in Claim 1 . wherein said 
radiused forward thread face (31) intersects 45 
said tip portion (30) at a depth of In the order 
of substantially 25% of the total thread depth 
(19) of said fastener. 

A fastener as claimed in Claim 1 or Claim 2, so 
wherein said first angle is from substantially on 
the order of 100' to substantially in the order 
of 105V 

A fastener as claimed in any one of Claim 1 to 55 
3. wherein said fonvard face of said tip portion 
defines an angle relative to a diameter of said 
body of from substantially in the order of 20 * 



to substantially in the order of 25 * * 

5. A method of forming a fastener of tiie thread- 
forming type wherein there is defined, during 
driving thereof relative to a workpiece a com- 
bination of force couples and a resultant mo- 
ment of said couples to develop material flow 
of the workpiece material about said threads to 
give face contact between the mating threads 
of the fastener and threads formed In the work- 
piece thereby for improving loading; said 
method comprising: providing a fastener blank 
and rolling said blank between thread rolling 
dies so as to create a threaded body portion 
(11) defining an axis (A) and a driver head 
portion (10), said threaded body portion (11) 
Including a thread profile (15) in axial cross- 
section having a plurality of zones including a 
first zone comprising a trailing thread face (29) 
with respect to the direction of advancement of 
the fastener into tiie workpiece, which trailing 
thread face defines a first angle relative to the 
axis (A) of said body portion, a second zone 
comprising a radiused forward thread face (31) 
which defines a predetermined radius of cur- 
vature (22), such that the material of tiie work- 
piece is induced to fiow, during thread forming, 
generally radially inwardly and forwardly with 
respect to the direction of advancement of the 
fastener relative to the workpiece toward the 
trailing angled face (29) for Increased surface 
contact therewith to thereby achieve a high 
friction between the mating tiireads of the wor- 
kpiece and the trailing face (29) and to reduce 
the tendency for the fastener and workpiece to 
become loosened under externally applied 
forces in service, and to give an improved 
relation to tapping torque to stiipping torque, 
and to reduce hoop stress in the material of 
the woricpiece. and a third zone comprising a 
tip portion (30) of the thread wherein a forward 
face of said tip portion defines a second angle 
relative to the axis of the body portion and 
wherein said radiused forward thread face (31) 
intersects said tip portion (30) at a predeter- 
mined distance (34) therealong relative to the 
total thread depth (19) of said fastener, and 
characterised in that the radius of curvature 
(22) of said radiused fonward thread face (31) 
is from substantially in tiie order of 0.27 to 
substantially in the order of 0.22 of the nominal 
diameter (17) of the fastener. 

6. A thread rolling die couple for producing a 
threaded fastener of the thread-forming type 
wherein there is defined, during driving tiiereof 
relative to a workpiece a combination of force 
couples and a resultant moment of said cou- 
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pies to develop material flow of the workpiece 
material about said threads to give face con- 
tact between the mating threads of the fastener 
and threads formed In the workpiece thereby 
for improved loading; each die of said die 5 
couple comprising: a thread forming surface 
for producing a threaded body portion (11) 
defining an axis (A) and a driver head portion 
(10). said threaded body portion (11) including 
a thread profile (15) in axial cross-section hav- io 
ing a plurality of zones including a first zone 
comprising a trailing thread face (29) with re- 
spect to the direction of advancement of the 
fastener into the workpiece, which trailing 
thread face (29) defines a first angle relative to is 
the axis of said body portion, a second zone 
comprising a radiused forward thread face (31) 
which defines a predetermined radius of cur- 
vature (22), such that the material of the work- 
piece is induced to flow, during thread forming. 20 
generally radially inwardly and fonwardly with 
respect to the direction of advancement of the 
fastener relative to the workpiece toward the 
trailing angled face (29) for increased surface 
contact therewith to thereby achieve a high 25 
friction between the mating threads of the wor- 
kpiece and the trailing face (29) and to reduce 
the tendency for the fastener and workpiece to 
become loosened under externally applied 
forces in service, and to give an improved 30 
relation of tapping torque to stripping torque, 
and to reduce hoop stress in the material of 
the workpiece. and a third zone comprising a 
tip portion (30) of the thread wherein a fonward 
face of said tip portion defines a second angle 35 
relative to the axis of the body portion and 
wherein said radiused fon^rard thread face (31) 
intersects said tip portion (30) at a predeter- 
mined distance (34) therealong relative to the 
total thread depth (19) of said fastener, and 4o 
characterised in that the radius of curvature 
(22) of said radiused fon/vard thread face (31) 
is from substantially in the order of 0.27 to 
substantially in the order of 0.22 of the nominal 
diameter (1 7) of the fastener. 45 

PatentansprUche 

1. Gewindebefestigungselement der gewindesch- 

neidenden Art, bei dem wahrend des Drehens so 
in bezug auf ein WerkstUck eine Kraftepaar- 
komblnation und ein resultierendes Moment 
dieser KrSftepaare definiert wird, um ein Mate- 
rialfliefien des WerkstUckmaterials um das Ge- 
winde des Befestigungselements herum zu 55 
entwickeln. um damit einen Flankenkontakt 
zwischen den Gewinden des Befestigungsele- 
ments und den Im WerkstUck gebildeten Ge- 



winden fUr eine verbesserte Belastung zu ge- 
wShren; und das umfaBt: einen Gewindekdr- 
perabschnitt (11). das eine Achse (A) definiert. 
ein Gewinde (15) und einen Schraubenkopfab- 
schnitt (10), wobei der Gewindekorperabschnitt 
(11) ein Gewindeprofil einschlieSt, das im axia- 
len Querschnitt mehrere Zonen aufwelst, mit 
einer ersten Zone, die in bezug auf die Vor- 
schubrichtung des Befestigungselements in 
das WerkstUck eine hintere Gewindeflanke (29) 
umfaBt. welche einen ersten Winkel bezUglich 
der Achse (A) des Korperabschnitts (11) defi- 
niert, und mit einer zweiten Zone, die eine 
kreisbogenformige, vordere Gewindeflanke 
(31) umfaBt, welche einen vorgegebenen 
KrGmmungsradius (22) definiert, derart, daB 
wShrend des GewindeflieBens das Material des 
WerkstUcks im aligemelnen radial innerlich und 
auBerlich fOr einen verbesserten OberflSchen- 
kontakt gegen die hintere. gewinkelte Flanke 
(29) In bezug auf die Vorschubrichtung des 
Befestigungselements bezUglich des Werk- 
stUcks zum FlieBen gebracht wird, um dadurch 
eine hohe Reibung zwischen den im Eingriff 
stehenden Gewinden des WerkstUcks und der 
hinteren Flanke (29) zu errelchen. und um die 
Neigung des Befestigungselements und des 
WerkstUcks, sich unter angewandten siuBeren 
Kraften im Betrieb zu losen, zu vermindern, 
und um ein verbessertes Verhaltnis des 
Schneiddrehmoments gegenUber dem My 
tragsdrehmoment zu gewahren. und um die 
Ringspannung im WerkstUckmaterial zu ver- 
mindern. und mit einer dritten Zone, die einen 
Spitzenabschnitt (30) des Gewindes umfaBt, in 
dem eine vordere Flanke des Spitzenab- 
schnitts (30) einen zweiten Winkel bezUglich 
der Achse des Korperabschnitts (11) definiert 
und die kreisbogenformige, vordere Gewinde- 
flanke (31) den Spitzenabschnitt (30) langs ei- 
nes vorgegebenen Abstandes (34) bezUglich 
der Gesamtgewindetiefe (19) des Befesti- 
gungselements schneidet, und dadurch ge- 
kennzeichnet. daB der KrUmmungsradius (22) 
der kreisbogenfdrmigen, vorderen Gewinde- 
flanke (31) im wesentlichen in der GrdBe von 
0,27 bis im wesentlichen in der GrdBe von 
0.22 des Nenndurchmessers (17) des Befesti- 
gungselements ausgebildet ist. 

2. Befestigungselement nach Anspruch 1, wobei 
die kreisbogenformige. vordere Gewindeflanke 
(31) den Spitzenabschnitt (30) in einer Tiefe in 
der Grofle von im wesentlichen 25% der Ge- 
samtgewindetiefe (19) des Befestigungsele- 
ments schneidet. 
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3. Befestlgungselement nach Anspruch 1 Oder 2, 
wobei der erste Winkei im wesentlichen in der 
GroBe von 100* bis im wesentlichen in der 
Gr58e von 105*ausgebildet ist. 

5 

4. Befestigungselement nach einem der AnsprU- 
che 1 bis 3, wobei die vordere Flanl^e des 
Spitzenabschnitt einen Winkei bezuglich des 
Durchmessers des K5rpers im wesentlichen In 

der GroBe von 20* bis im wesentlichen in der io 
GroBe 25* definiert. 

5. Verfahren zur Formung eines gewindeschnei- 
denden Befestigungselements, bei dem wSh- 
rend des Drehens in bezug auf ein WerlcstUck is 
eine Kr3ftepaarkombination und ein resultieren- 

des Moment dieser Kraftepaare definiert wird, 
um ein MaterialflieBen des WerkstUckmaterials 
urn das Gewinde des Befestigungselements 
herum zu entwickeln. um damit einen Flanken- 20 
kontakt zwischen den in Eingriff stehenden Ge- 
winden des Befestigungselements und den im 
WerkstOck geblldeten Gewinden fUr eine ver- 
besserte Belastung zu gewahren; das umfaBt: 
Bereitstellen eines blanken Befestigungsele- 25 
ments und Walzen des blanken Befestigungs- 
elements zwischen Gewindewalzen. so daB ein 
Gewindekdrperabschnitt (11). der eine Achse 
(A) definiert, und ein Schraubenkopfabschnitt 

(10) erzeugt wird, wobei der Gewindekorperab- 30 
schnitt (11) ein Gewindeprofil einschlieBt, das 

im axialen Querschnitt mehrere Zonen auf- 
weist, mit einer ersten Zone, die in bezug auf 
die Vorschubrichtung des Befestigungsele- 
ments in das WerkstUck eine hintere Gewinde- 3S 
flanke (29) umfaBt, welche einen ersten Winkei 
bezuglich der Achse (A) des Korperabschnitts 

(11) definiert. und mit einer zweiten Zone, die 
eine kreisbogenformige, vordere Gewindeflan- 

ke (31) umfaBt. welche einen vorgegebenen 40 
KrUmmungsradius (22) definiert, derart, daB 
wahrend des GewindeftieBens das Material des 
WerkstOcks im allgemeinen radial innerlich und 
auBerlich fUr einen verbesserten Oberflachen- 
kontakt gegen die hintere, gewinkelte Flanke 45 
(29) in bezug auf die Vorschubrichtung des 
Befestigungselements bezUglich des Werk- 
stOcks zum FlieBen gebracht wird, um dadurch 
eine hohe Reibung zwischen den im Eingriff 
stehenden Gewinden des WerkstUcks und der 50 
hinteren Flanke (29) zu erreichen, und um die 
Neigung des Befestigungselements und des 
WerkstUcks, sich unter angewandten SuBeren 
Kraften im Betrieb zu losen, zu vermindern, 
und um ein verbessertes Verhaltnis des 55 
Schneiddrehmoments gegenUber dem Ab- 
tragsdrehmoment zu gewShren. und um die 
Rlngspannung im WerkstUckmaterial zu ver- 



mindern, und mit einer dritten Zone, die einen 
Spitzenabschnitt (30) des Gewindes umfaBt. in 
dem eine vordere Flanke des Spitzenab- 
schnitts (30) einen zwerten Winkei bezUglich 
der Achse des Korperabschnitts (11) definiert 
und die kreisbogenformige, vordere Gewinde- 
flanke (31) den Spitzenabschnitt (30) langs ei- 
nes vorgegebenen Abstandes (34) bezuglich 
der Gesamtgewindetiefe (19) des Befesti- 
gungselements schneidet, und dadurch ge- 
kennzeichnet, daB der KrUmmungsradius (22) 
der kreisbogenformigen, vorderen Gewlnde- 
flanke (31) im wesentlichen in der GroBe von 
0,27 bis Im wesentlichen in der Grdfie von 
0.22 des Nenndurchmessers (17) des Befesti- 
gungselements ausgebildet ist. 

6. Gewindewalzenpaar zur Herstellung eines Ge- 
windebefestigungselements der gewindesch- 
neidenden Art. bei dem wahrend des Drehens 
in bezug auf ein WerkstOck eine Kraftepaar- 
kombination und ein resultierendes Moment 
dieser Kraftepaare definiert wird, um ein Mate- 
rialflieBen des WerkstUckmaterials um das Ge- 
winde des Befestigungselements herum zu 
entwickeln. um damit einen Flankenkontakt 
zwischen den im Eingriff stehenden Gewinden 
des Befestigungselements und den im Work- 
stuck gebildeten Gewinden fur eine verbesser- 
te Belastung zu gewahren; wobei jede Waize 
des Walzenpaares ein Gewindeprofil zur Her- 
stellung eines Gewindekorperabschnitts (11), 
der eine Achse (A) definiert, und eines Schrau- 
benkopfabschnitts (10) umfaBt, wobei der Ge- 
windekdrperabschnitt (11) ein Gewindeprofil 
einschlieBt. das im axiaten Querschnitt mehre- 
re Zonen aufweist. mit einer ersten Zone, die 
in bezug auf die Vorschubrichtung des Befesti- 
gungselements in das WerkstOck eine hintere 
Gewindeflanke (29) umfafit. welche einen er- 
sten Winkei bezuglich der Achse (A) des K6r- 
perabschnitts (11) definiert, und mit einer zwei- 
ten Zone, die eine kreisbogenfSnnige, vordere 
Gewindeflanke (31) umfaBt, welche einen vor- 
gegebenen KrUmmungsradius (22) definiert, 
derart, daB wShrend des GewindefiieBens das 
Material des WerkstUcks im allgemeinen radial 
innerlich und SuBerlich fUr einen verbesserten 
Oberflachen kontakt gegen die hintere. gewin- 
kelte Ranke (29) in bezug auf die Vorschub- 
richtung des Befestigungselements bezUglich 
des WerkstUcks zum FlieBen gebracht wird, 
um dadurch eine hohe Reibung zwischen den 
im Eingriff stehenden Gewinden des Werk- 
stOcks und der hinteren Flanke (29) zu errei- 
chen, und um die Neigung des Befestigungs- 
elements und des WerkstOcks, sich unter an- 
gewandten SuBeren KrSften im Betrieb zu \Q- 
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sen, zu vermindern. und um ein verbessertes 
Verhaltnis des Schneiddrehmoments gegen- 
Uber dem Abtragsdrehmoment zu gew3hren, 
und um die Ringspannung im WerkstUckmate- 
rlal zu vermindern, und mit einer dritten Zone. 5 
die einen Spitzenabschnitt (30) des Gewindes 
umfaBt, in dem eine vordere Flanke des Spit- 
zenabschnitts (30) einen zwelten Winkel be- 
zUglich der Achse des KSrperabschnitts (11) 
definiert und die kreisbogenformige, vordere io 
Gewindeflanke (31) den Spitzenabschnitt (30) 
ISngs eines vorgegebenen Abstandes (34) be- 
zuglich der Gesamtgewindetiefe (19) des Befe- 
stlgungselements schneidet, und dadurch ge- 
kennzeichnet, daB der KrUmmungsradius (22) 75 
der krelsbogenfdrmigen, vorderen Gewinde- 
flanke (31) Im wesentlichen in der GroSe von 
0,27 bis im wesentlichen in der Grofie von 
0,22 des Nenndurchmessers (17) des Befesti- 
gungseiements ausgebildet ist. 20 

Revendlcations 

1. Un dispositif de fixation filet^ du type autota- 

raudeur dans lequel se developpe, pendant 2S 
son insertion dans una pi^ce d'oeuvre. une 
combinaison de couples de forces et un mo- 
ment resultant des dits couples, pour entratner 
r^coulement du mat^riau de la pi^ce d'oeuvre 
autour des filets du dit dispositif de fixation. 30 
pour 6tablir un contact de surface entre les 
filets du dispositif de fixation et les filets for- 
mes dans la pl§ce d'oeuvre. et am^liorer ainsi 
la capacity de charge; ledit dispositif de fixa- 
tion filets comprenant: une partie de corps 3S 
filet^e (11) d^finissant un axe (A), un filet (15) 
et une partie de tete d'entratnement (10), ladite 
partie de corps filet^e (11) englobant un profil 
de filet en section axiale. poss^dant plusieurs 
zones, englobant une premiere zone compre- 40 
nant une face de filet arri^re (29) par rapport h 
la direction de progression du dispositif de 
fixation dans la pi^ce d'oeuvre, cette face ar- 
ri^re du filet (29) d^finissant un premier angle 
par rapport k I'axe (A) de ladite partie du corps as 
(11). une deuxi^me zone comprenant une face 
de filet avant arrondie (31). d^finissant un 
rayon de courbure pr^d6termin6 (22), de sorte 
k entraTner T^coulement du materiau de la 
pi^ce d'oeuvre, pendant la formation du filet. 50 
dans une direction orient^e en g^n^ral radiate- 
ment vers Tint^rieur et vers Text^rieur par rap- 
port h la direction de progression du dispositif 
de fixation dans ia pi^ce d'oeuvre. en direction 
de la face angulatre arrl^re (29), pour §tablir un 55 
contact de surface correspondant accru et en- 
traTner ainsi une friction 6lev4e entre les filets 
de raccordement de la pidce d'oeuvre et de la 



face arriere (29). pour r^duire la tendance au 
desserrage du dispositif de fixation et de la 
pidce d'oeuvre en presence d'une application 
de forces externes pendant le service, pour 
am^liorer la relation entre le couple de tarau- 
dage et ie couple de d^vissage et pour reduire 
la contrainte p^rlph^rique dans le materiau de 
la pidce d'oeuvre, ainsi qu'une troisi^me zone 
comprenant une partie de pointe (30) du filet, 
une face avant de ladite partie de pointe (30) 
d^finissant un deuxi^me angle par rapport k 
I'axe de la partie de corps (11), ladite face 
avant arrondie (31) coupant ladite partie de 
pointe (30), k une distance pr6d§termin6e (34) 
le long de celle-ci par rapport k la profondeur 
totale du filet (19) du dit dispositif de fixation, 
et caract^rls^ en ce que le rayon de courbure 
(22) de ladite face avant arrondie (31) du filet 
repr^sente entre environ 0,27 et environ 0,22 
du diam^tre nominal (17) du dispositif de fixa- 
tion. 

2. Un dispositif de fixation selon la revendication 
1 , dans lequel ladite face de filet avant arron- 
die (31) coupe ladite partie de pointe (30) a 
une profondeur correspondant k environ 25% 
de la profondeur totale du filet (19) du dit 
dispositif de fixation. 

3. Un dispositif de fixation selon les revendlca- 
tions 1 ou 2. dans lequel ledit premier angle 
est comprls entre environ 100* et environ 
105-. 

4. Un dispositif de fixation selon I'une quelconque 
des revendicatlons 1 k 3, dans lequel ladite 
face avant de ladite partie de pointe d^finit un 
angle par rapport au diam^tre du dit corps 
comprls entre environ 20 * et environ 25 * . 

5. Un proc4d4 de production d'un dispositif de 
fixation du type autotaraudeur dans lequel se 
developpe, pendant son insertion dans une 
jpihce d'oeuvre. une combinaison de couples 
de forces et un moment resultant des dits 
couples, pour entraTner I'^coulement du mate- 
riau de la pi&ce d'oeuvre autour des dits filets, 
pour etabllr un contact de surface entre les 
filets de raccordement du dispositif de fixation 
et les filets formes dans la pl^ce d'oeuvre, 
pour am^liorer ainsi la capacity de charge: 
ledit precede comprenant: la fourniture d'une 
dbauche de dispositif de fixation et ie laminage 
de ladite ^bauche entre des fili^res de lamina- 
ge de filets pour produire une partie de corps 
filet^e (11), d^finissant un axe (A), et une par- 
tie de t§te d'entraTnement (10), ladite partie de 
corps filet^e (11) englobant un profil de filet 
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(15) en section axiaie. possedant plusieurs zo- 
nes, englobant une premiere zone conr^prenant 
une face de filet arriere (29) par rapport k la 
direction de progression du dispositif de fixa- 
tion dans la pi^ce d'oeuvre, cette face de filet 5 
arriere definissant un premier angle par rapport 
h I'axe (A) de ladite partie du corps, une 
deuxieme zone comprenant une face de filet 
avant arrondie (31). definissant un rayon de 
courbure predetermine (22), de sorte h entrat- io 
ner recoulement du materiau de la pi^ce 
d'oeuvre, pendant la formation du filet, dans 
une direction orientee en general radialement 
vers Tinterieur et vers I'avant par rapport k la 
direction de progression du dispositif de fixa- is 
tion dans la piece d'oeuvre, en direction de la 
face angulaire arriere (29), pour etablir un 
contact de surface correspondant accru et en- 
tralher ainsi une friction eievee entre les filets 
de raccordement de la piece d'oeuvre et de la 20 
face arri&re (29), pour reduire la tendance au 
desserrage du dispositif de fixation et de la 
piece d'oeuvre en presence d'une application 
de forces externes pendant !e service, pour 
ameiiorer la relation entre le couple de tarau- 25 
dage et te couple de devissage et pour reduire 
la contrainte peripherique dans le materiau de 
la pidce d'oeuvre, ainsi qu'une troisidme zone 
comprenant une partie de pointe (30) du filet 
une face avant de ladite partie de pointe defi- 30 
nissant un deuxieme angle par rapport k I'axe 
de la partie de corps, ladite face avant arrondie 
(31) du filet coupant ladite partie de pointe (30) 
k une distance predeterminee (34) le long de 
celle-ci par rapport k la profondeur totale du 35 
filet (19) du dit dispositif de fixation, et caracte- 
rise en ce que le rayon de courbure (22) de 
ladite face avant arrondie du filet (31) repre- 
sente entre environ 0,27 et environ 0.22 du 
diam^tre nominal (17) du dispositif de fixation. 4o 

Un couple de fili^res de laminage de filet pour 
produire un dispositif de fixation filete du type 
autotaraudeur, dans lequel se developpe. pen- 
dant son insertion dans une piece d'oeuvre. 45 
une combinaison de couples de forces et un 
moment resultant des dits couples, pour en- 
tratner recoulement du materiau de la pifece 
d'oeuvre autour des dits filets, pour etablir un 
contact de surface entre les filets de raccorde- so 
ment du dispositif de fixation et les filets for- 
mes dans la p\kce d'oeuvre. pour ameiiorer 
ainsi la capacite de charge: chacun des dits 
couples de fllieres comprenant: une surface de 
formation de filet pour produire une partie de 55 
corps filetee (11) definissant un axe (A) et une 
partie de t§te d'entratnement (10), ladite partie 
de corps filetee (11) englobant un profil de filet 



(15) en section axiaie. possedant plusieurs zo- 
nes, englobant une premiere zone comprenant 
une face arriere du filet (29) par rapport k la 
direction de progression du dispositif de fixa- 
tion dans la piece d'oeuvre, cette face arriere 
due filet (29) definissant un premier angle par 
rapport k I'axe de ladite partie de corps, une 
deuxieme zone comprenant une face avant 
arrondie (31) du filet, definissant un rayon de 
courbure predetermine (22), de sorte k entraT- 
ner recoulement du materiau de la piece 
d'oeuvre, pendant la formation du filet, dans 
une direction orientee en general vers I'inte- 
rieur et vers I'avant par rapport k la direction 
de progression du dispositif de fixation dans la 
piece d'oeuvre en direction de la face angulai- 
re arriere (29), pour etablir un contact de surfa- 
ce correspondant accru et entraTner ainsi une 
friction eievee entre les filets de raccordement 
de la piece d'oeuvre et de la face arriere (29), 
pour reduire la tendance au desserrage du 
dispositif de fixation et de la plbce d'oeuvre en 
presence d'une application de forces externes 
pendant le service, pour ameiiorer la relation 
entre le couple de taraudage et le couple de 
devissage et pour reduire la contrainte peri- 
pherique dans le materiau de la piece d'oeu- 
vre, ainsi qu'une troisieme zone comprenant 
une partie de pointe (30) du filet, une face 
avant de ladite partie de pointe definissant un 
deuxieme angle par rapport k I'axe de la partie 
de corps, ladite face avant arrondie (31) du 
filet coupant ladite partie de pointe (30) k une 
distance predeterminee (34) le long de celle-cl 
par rapport k la profondeur totale du fiiet (19) 
du dit dispositif de fixation, et caracterlse en 
ce que le rayon de courbure (22) de ladite face 
avant arrondie (31) du filet represente entre 
environ 0,27 et environ 0.22 du diametre nomi- 
nal (17) du dispositif de fixation. 
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